The PprA protein is required for accurate cell division of γ-irradiated Deinococcus radiodurans bacteria.
Deinococcus radiodurans, one of the most radioresistant organisms known to date is able to reconstruct an intact genome from hundreds of DNA fragments. Here, we investigate the in vivo role of PprA, a radiation-induced Deinococcus specific protein. We report that DNA double strand break repair in cells devoid of PprA and exposed to 3800Gy γ-irradiation takes place efficiently with a delay of only 1h as compared to the wild type, whereas massive DNA synthesis begins 90min after irradiation as in the wild type, a phenotype insufficient to explain the severe radiosensitivity of the ΔpprA mutant. We show that the slow kinetics of reassembly of DNA fragments in a ΔpprA ΔrecA double mutant was the same as that observed in a ΔrecA single mutant demonstrating that PprA does not play a major role in DNA repair through RecA-independent pathways. Using a tagged PprA protein and immunofluorescence microscopy, we show that PprA is recruited onto the nucleoid after γ-irradiation before DNA double strand break repair completion, and then is found as a thread across the septum in dividing cells. Moreover, whereas untreated cells devoid of PprA displayed a wild type morphology, they showed a characteristic cell division abnormality after irradiation not found in other radiosensitive mutants committed to die, as DNA is present equally in the two daughter cells but not separated at the division septum. We propose that PprA may play a crucial role in the control of DNA segregation and/or cell division after DNA double strand break repair.